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Biomechanical evaluation of three-dimensional stability of anterior approach screw fixation through C, vertebral body
to C, lateral mass GUO Liang, QUAN Zheng-xue ,TANG Yong-li. Department of Orthopaedics ,the First Afiliated Hospital,
Chongqing Medical University ,Chongging 400016, China

ABSTRACT Objective:To determine the three-dimensional stability of C,—C, after anterior approach screw fixation through
C, vertebral body to C; lateral mass for C;—C, instability or dislocation. Methods; The three-dimensional range of motion of at-
lantoaxial joint were measured in 16 human cadaveric specimens under four conditions; the intact state (1st group),odontoid
fracture of type I[ 2nd group) , instrumentation with posterior C,—C, trans-articular screw fixation(Magerl technique ) (3rd group)
and anterior approach screw fixation through C, vertebral body to C, lateral mass (4th group) respectively. Results: There was
generally significant difference between 1st group and other groups and between 2nd group and other groups by statistics anal-
ysis(P<0.001). Range of motion significantly decreased in 3rd group and 4th group in all directions. There was generally no
significant difference between the two methods by statistical analysis (P>0.05). Conclusion: Anterior approach screw fixation
through C, vertebral body to C,lateral mass provides satisfied stability. It provides the equivalent effect to Magerl technique. It
is a kind of reliable surgery choice for the treatment of instability or dislocation of C,—C, joint.
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A 45-year-old female cadaver 1a. AP X-ray film showed posterior approach C,—C, trans-articular (Magerl) screw fixation 1b. Lateral X-ray film

showed of posterior approach C,—C, trans-articular screw fixation 1c. AP X-ray film showed anterior approach screw fixation through C, vertebral body to

C, lateral mass 1d.Lateral X-ray film showed anterior approach screw fixation through C, vertebral body to C, lateral mass
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Tab.1 The three-dimensional range of motion of atlantoaxial joint under loading +1.5 N-m in each group(x+s,degree)
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14 8.10+1.08* 8.49+0.82* 4.79+0.47* 4.93+0.34* 28.2:£0.64* 29.3+0.84*
o 13.6£1.25% 13.8+0.77* 9.64:0.53 9.23x0.41* 34.90.93* 34.9+1.30*
$3 4 1.62+0.10 1.900.34 1.25+0.13 1.37=0.28 0.97+0.14 1.0120.17
A 2.03+0.26 2.34x0.49 1.54+0.22 1.53+0.30 0.80+0.35 0.76+0.30
34lvs 44 PE 0.1729 0.1193 0.1588 0.3054 0.9019 0.1372

. "5 HAL 3 4L, P <0.001
Note : “Compared with the other three groups, P <0.001



o495 2008 4E 5 HEE 21 555 5 ]

China J Orthop & Trauma,May.2008,Vol.21,No.5

+355-

BN R ERE IR 1 5, i T A AR i, R B TR

PRINE , B ZE N BB T B o T AT 6 MK 1A 22 B B S T B AR 7

WA B, ST ST o 5 RIBF SE R, St B A6, I s T

AR B FRIMERS D ik £ B BTN T 58, 1RET i M mSE

AT, TRk ) P9 A6 BE , FHXT T Magerl BRET7EAK

HERES AR TS AT , N 5 ZHES IR S i 2, 55 Bl At 3

i XU A8 /N Xof BT 5 A AL A BE SRS fmr 4R AE L

BESY,

B RS R E T R 1 fe EHE R 2R TR BT S AT

e BAER B X, Kandziora 5070 X SEARAE B-25 L A

ZEIRL R EEMEMIE 1 OGS TR AR AU 567 T Sy o B 9

DX 5 AP 149 50 T IX g T B 3 A P T MR B 10 222 4

X MXHERTT A 22 4 R VI, ARSI E T LI 58 0 T4

G2 DX B8 DX, 128 B ARIE T IRET B AP P0RT IS

SYYI 7RI T 5 R RE T, BT IR {8 R AK G T = [R]

AEIEAER, A B TR WA B E PRl G SR SR AR HE AR 5

MEBR, AR A 8 2 B AR 1R ST, RN 22 4 Xy R

AT BE i S5 s S MR T A B AR SEBG T B 2H RO SR 5T S B

ZHPHK 2 mm, TTHG 58 T B8 ET AR E M, L T AR S2 58 1

A

T ZE KA AR 22 FEAE O PR T P i1 5 = 4R 1 v R4

T, ASEIG A5 5 I | T B 2 X AR A 22 SEAR N B R T Ay [ T

P22 e A, W 208 D BEAR D5 45 7 1) I8 3, SR ) 114

S4B LT e 2, ARt =Rt 55 %

Magerl BRET P [E E ARAH Y , 7T 22 4 AT FE 2 TG R

53 3Tk

1 2RI, B M SRR, . g RkE R R AL, 2004.
443-597.

2 Mac-Thiong JM, Labelle H, Rooze M, et al. Evaluation of a transpedic-
ular drill guide for pedicle screw placement in the thoracic spine. Eur
Spine, 2003, 12(5) : 542-547.

3 BB, BERFT 0 A R 2 KA A 2 R M R T [ R
B RHRR,1999,19(8) :457-459.

4  Reindl R,Sen M, Aebi M. Anterior instrumentation for traumatic C,—

C, instability. Spine,2003,28(17):329-333.

10

i P 195 ) 24 AR A T 308 1 P 3l T A T A ), WG 2 I e S 1 P B A SR BE . B0 B hitp ://www.zggszz.com,
§11 Rt 0 2 ) L3R , $Am (546 : E-mail : tgzggs@163.com,,

Sen MK, Steffen T, Beckman L, et al. Atlantoaxial fusion using anteri-
or transarticular screw fixation of C,—C,:technical innovation and bio-
mechanical study. Eur Spine,2005,14(5):512-518.
Dvorak MF,Sekeramayi F,Zhu Q, et al. Anterior occiput to axis screw
fixation. Part Il:a biomechanical comparison with posterior fixation
techniques. Spine,2003,28(17):239-245.
Magerl F,Seemann PS. Stable posterior fusion of the atlas and axis by
transarticular screw fixation MI. In:Kehr P,Weidner A. Cervical
Spine . Vienna: Springer-Verlag, 1987. 322-327.
o AW AU 2 T B 22 MO A 22 5 M O R B BT 1N 11 5 1) e 151~
Hefih. SR A4, 2005,26(6) : 410-412.
WA W AGE S JRIEE K. BT 2 MR 28 B A R BRE T 14 T35 7 Y
k2RI PP I PRAR 127 , 2006, 24(5) : 498-505.
Oda I,Abumi K,Seu LC,et al. Biomechanical evaluation of five
different occipito-atlanto-axial fixation techniques. Spine, 199924
(22):2377-2382.
Richter M,Schmidt R, Claes L, et al. Posterior atlantoaxial fixation ;
biomechanical in vitro comparison of six different techniques. Spine,
2002,27(16) :1724-1732.
Melcher R, Puttlitz CM, Kleimtueek FS,et al. Biomechanical testing
of posterior atlantoaxial fixation techniques. Spine,2002,27 (22):
2435-2440.
Mummaneni PV ,Haid RW. Atlantoaxial fixation:overview of all tec-
hniques. Neurol India, 2005,53(4) .:408-415.
Joji I, Daniel HK, Arnett K. Posterior instrumentation surgery for cra-
niocervical junction instabilites:an update. Neurol Med Chir (Toky-
0),2005,45(9):439-447.
Ebraheim NA ; Misson JR, Xu R, et al. The optimal transarticular C,—
C, screw length and the location of the hypoglossal nerve. Surg Neu-
rol,2000,53(3) :208-210.
Mandel IM, Kambach BJ, Petersilge CA , et al. Morphology consider-
ations of C, isthmus dimensions the placement of transarticular
screws. Spine,2000,25(5) :1542-1547.
Kandziora F,Schulze-Stahl N, Khodadadyan-Klostermann C,et al.
Screw placement in transoral atlantoaxial plate systems:an anatomi-
cal study. J Neurosurg,2001,95(1 Suppl ) : 80-87.
(chs H Y1 :2007-11-15 A SCHHE SR 4E)

m ATIEFRAS AN L RE0E &




